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Payers are a major stakeholder in any considerations and initiatives concerning adaptive
licensing of new medicinal products, also referred to as Medicines Adaptive Pathways
to patients (MAPPs). Firstly, the scope and necessity of MAPPs need further scrutiny,
especially with regard to the definition of unmet need. Conditional approval pathways
already exist for new medicines for seriously debilitating or life-threatening diseases and
only a limited number of new medicines are innovative. Secondly, MAPPs will result in
new medicines on the market with limited evidence about their effectiveness and safety.
Additional data are to be collected after approval. Consequently, adaptive pathways may
increase the risk of exposing patients to ineffective or unsafe medicines. We have already
seen medicines approved conventionally that subsequently proved ineffective or unsafe
amongst a wider, more co-morbid population as well as medicines that could have been
considered for approval under MAPPs but subsequently proved ineffective or unsafe in
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Phase III trials and were never licensed. Thirdly, MAPPs also put high demands on payers.
Routine collection of patient level data is difficult with high transaction costs. It is not clear
who will fund these. Other challenges for payers include shifts in the risk governance
framework, implications for evaluation and HTA, increased complexity of setting prices,
difficulty with ensuring equity in the allocation of resources, definition of responsibility
and liability and implementation of stratified use. Exit strategies also need to be agreed in
advance, including price reductions, rebates, or reimbursement withdrawals when price
premiums are not justified. These issues and concerns will be discussed in detail including
potential ways forward.
Keywords: EMA, adaptive pathways, payers, marketing authorization, Europe
INTRODUCTION
In most European countries, healthcare is seen as a public good,
inasmuch as universal healthcare is a stated or accomplished
goal—be it through a government-funded system or mandatory
health insurance1. Pharmaceuticals are a major component of
healthcare, and their provision increasingly challenges healthcare
systems2 (Malmstrom et al., 2013). Consequently, it is no
surprise that those responsible for payment or reimbursement
of medicines, and their advisors (collectively referred to as
“payers”), carefully observe developments at the European
level including initiatives of the European Medicines Agency
(EMA). Since the provision of healthcare is subject to the
principle of solidarity and therefore a national issue, any projects
involving access to medicines from the moment of marketing
authorization, especially for new premium priced medicines, are
subject to particular scrutiny from their perspective (Godman
et al., 2015; Matusewicz et al., 2015).
EMA started a pilot on adaptive licensing, later renamed to
adaptive pathways, in March 2014. The rationale for MAPPs, and
the project itself, have been described in scientific publications
under the participation of EMA scientific officers as well as on
EMA’s website (Eichler et al., 2015)3. Briefly, adaptive pathways
should be a holistic approach to medicines’ approval, based on
the premise that approval can be done iteratively, i.e., a medicine
can at first be either approved for a small group of patients, if
there is enough compelling evidence, and later approved for a
larger patient group based on the evidence collected after the
approval for the initial group. Alternatively, a medicine could
be approved on the basis of preliminary clinical data, such as
surrogate endpoints, e.g., biomarkers or response rates, which
would ultimately need to be verified with the help of clinical
data reflecting actual patient benefit such as increased length
1Official Journal of the European Union. Council Conclusions on Common values
and principles in European Union Health Systems (2006/C 146/01). Available
at URL: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
52006XG0622(01)&from=EN.
2European Council. Council conclusions on strengthening the balance in the
pharmaceutical systems in the EU and its Member States. Available at URL: http://
www.europa.eu/en/press/press-releases/2016/06/17-epsco-conclusions-balance-
pharmaceutical-system/.
3EMA Adaptive Pathways Reply to Prof. Silvio Garattini, Peter C. Gøtzsche, Tom
Jefferson, Joan-Ramon Laporte, Joel Lexchin, Donald W. Light, Martin McKee,
Jean-Louis Montastruc, Sir Richard Thompson. Available at URL: http://www.
ema.europa.eu/docs/en_GB/document_library/Other/2016/06/WC500208968.
pdf.
of survival in patients with advanced cancer or a reduction in
cardiac events (Davis et al., 2016). Adaptive pathways are not
meant to be a new route of approval for medicines, but to make
use of existing approval tools, in particular conditional marketing
authorization4.
To support MAPPs, IMI (the Innovative Medicines Initiative)
initiated ADAPT SMART as an enabling and coordination
platform for MAPPs5,6. IMI is a joint initiative between the
European Union and the European Pharmaceutical Industry
Association—EFPIA5. However, theMAPPs approach is evolving
and it is currently controversial. We not only see criticism from
independent scientists and organizations7 (Davis et al., 2016;
Hawkes, 2016a,b; EPHA8; IQWiG9), but also publications from
the EMA sphere contradicting official EMA statements (Eichler
et al., 2012; 2015).
In August 2016, the EMA published a final report on the
Adaptive Pathways pilot4. All discussions within this pilot were
confidential so neither the precise contents of these discussions,
nor all the companies involved, are publicly known. The
report describes the experience of selecting seven appropriate
projects from 62 initial applications and of six multi-stakeholder
consultations on the development pathway. It emphasizes the
feasibility and usefulness of jointly agreeing on a data generation
plan which meets the needs of regulators and health technology
assessors. However, the report acknowledges the limitations of
MAPPs - key unsolved issues of “real-life” data generation,
prescriptions management, managed entry agreements (MEAs),
4EMA Final report on the adaptive pathways pilot. Available at URL: http://www.
ema.europa.eu/docs/en_GB/document_library/Report/2016/08/WC500211526.
pdf.
5ADAPTSMART Accelerated Development of Appropriate Patient Therapies—a
Sustainable, Multistakeholder Approach from Research to Treatment-outcomes.
Available at URL: http://adaptsmart.eu/.
6ADAPT-SMART Project Overview. Available at URL: http://adaptsmart.eu/wp-
content/uploads/2015/09/ProjectOverview-IMI2-ADAPTSMART.pdf.
7Joint briefing paper “Adaptive licensing” or “adaptive pathways”: Deregulation
under the guise of earlier access. Available at URL: http://ec.europa.eu/health/files/
committee/stamp/2015-10_stamp3/3c_prescrire_position_paper.pdf.
8EPHA Briefing:Will fast-tracking medicines improve affordability? Letter to Prof.
Rasi and Dr Eichler. Available at URL: http://epha.org/wp-content/uploads/2016/
05/Will-fast-tracking-for-new-medicines-improve-affordability-formatted-5.
pdf.
9Adaptive pathways: EMA still leaves open questions unanswered. Current EMA
report on the pilot project again documents perplexity regarding the use of “real
world data”. Available at URL: https://www.iqwig.de/en/press/press-releases/
press-releases/adaptive-pathways-ema-still-leaves-open-questions-unanswered.
7492.html.
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and how to leave the adaptive pathway if this becomes
necessary. The report also highlights the need to further
address the involvement of patients, healthcare professionals and
payers.
These developments and suggestions are in addition to the
PRIME project, another new initiative from the EMA, to foster
research on and development of medicines that have the potential
to address an unmet medical need10.
Unlike other goods, medicinal products need to obtain
a regulatory approval (marketing authorization) before being
placed on the market. This is justified by the fact that medicinal
products inevitably carry risks for patients and the general
population. Consequently, a special need for public protection
through a risk/benefit assessment is universally acknowledged.
The current marketing authorization procedure emerged as a
response to a number of disasters such as sulfanilamide or
thalidomide (Contergan R©)7, (Banzi et al., 2015). The European
regulatory system has been built to protect public health and to
preserve the confidence of patients and the medical professions
that, properly prescribed, the benefit of every authorized
medicine outweighs its risks.
The introduction of MAPPs is being undertaken under
the current legal framework of the Community system for
authorization of medicinal products [Commission Regulation
(EC) No 726/2004 and Commission Regulation (EC) No
507/2006]. Procedures other than the standard authorization
procedures such as conditional approval (Banzi et al., 2015)
should offer the same risk governance and level of public health
protection as standard procedures. Lowering the standards for
risk governance and marketing authorization could be in breach
of the Treaties and put patients at risk, especially given the many
recent examples where observational studies have suggested a
treatment benefit only to be overturned by RCTs (Davis et al.,
2016).
This paper explains the concerns of payers regarding the
MAPPs initiative. These build on the concerns of others (ISDB,
2016) and revolve around the scope of the initiative, its
execution, and its consequences for payers—and, ultimately,
European society, meaning patients and those who contribute
to the financing of healthcare. It also discusses possible ways
forward.
AREAS OF CONCERN
Scope and Rationale for
MAPPs—Justification of the Concept for
Adaptive Pathways
The EMA final report on adaptive pathways pilot describes
MAPPs as an iterative development plan that will initially
target a well-defined group of patients that is likely to benefit
most from the new treatment (Davis et al., 2016, EMA4). This
is supposed to be followed by iterative phases of evidence
gathering and progressive licensing adaptations, concerning both
the authorized indication and the potential further therapeutic
10First statistics on PRIME are released. Available at URL: http://www.
ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2016/06/
news_detail_002541.jsp&mid=WC0b01ac058004d5c1.
uses of the medicine, to expand its use to a wider patient
population as more data becomes available. Our understanding
is that this means initial marketing authorization is to be
granted for promising populations based on phase II (or
earlier) clinical data. It implies granting marketing authorization
and, ultimately, reimbursement, based principally on surrogate
endpoints. We are aware that whilst phase II trials do not always
measure surrogate endpoints, any clinical endpoint data may be
immature.We understand this tomean that speeding up access to
newmedicines via adaptive pathways is to be achieved by putting
aside traditional phase III clinical trials in favor of post-marketing
evidence generation. This requirement is problematic since only
a very limited subset of surrogate endpoints have been validated
to date and relying on unvalidated surrogate endpoints seriously
increases uncertainty and is generally advised against (EPHA8,
Mangiapane and Velasco Garrido, 2009; Velasco Garrido and
Mangiapane, 2009; Svensson et al., 2013; Henshall et al., 2014;
Naci et al., 2015; Prasad et al., 2015; IQWiG11). Examples of
concerns include extrapolating surrogate markers in patients
with advanced solid tumors such as disease free survival to overall
survival (Tuma, 2009; Kantarjian et al., 2013; Cortazar et al., 2014;
Prasad et al., 2015).
Equity and Allocation of Public Resources
in the Light of Increased Uncertainty
Accepting such clinical and economic uncertainties can only
be justified for new medicines meant for patients with high
unmet medical need, especially those with rare diseases and
if patient-relevant outcomes cannot be explored within a
reasonable amount of time. However, “unmet medical need” is
currently not precisely defined, although attempts have been
made when assessing priority areas for new medicines (Kaplan
et al., 2013; Banzi et al., 2015). For regulators and payers to
be aligned, there needs to be a common agreed position for
unmet medical need. This definition should be based upon a
public health perspective and provide a balanced, level playing
field, and the same level of risk governance for different disease
conditions.
MAPPs suggest an initial marketing authorization for a
restricted patient population upon demonstration of a positive
benefit/risk balance. However, one has to consider that even for
seriously ill patients, being treated with a new medicine with
poorly characterised benefits, and which might only cause harm,
should not be part of everyday care. Routine treatment, unlike
testing in clinical trials, should be guided by known outcomes and
not by limited or lack of knowledge.
The extent of uncertainty which patients would have to
accept if new medicines were to be authorised earlier is
illustrated by available data. The combined success rate at
phase III and submissions is only approximately 50%. Two
thirds of terminations of new medicines are due to lack of
efficacy, more than 20% due to safety issues (Arrowsmith,
2011). This suggests that preliminary data from earlier phases
of development typically overestimate the potential benefits of
11Aussagekraft von Surrogatendpunkten in der Onkologie. 2011. Available
at URL: https://www.iqwig.de/download/A10-05_Rapid_Report_Version_1-
1_Surrogatendpunkte_in_der_Onkologie.pdf.
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a new treatment, and do not allow a robust assessment of
risks and benefits. There are also a number of examples of
new medicines that were given marketing authorization on
the basis of the regular data package but were proven to be
ineffective or unsafe when used in routine clinical care (Eichler
et al., 2011; Godman et al., 2015). The latter examples have
been used to demonstrate the possibility of foregoing some
of the current requirements for marketing authorization in
exchange for better investigation after approval in a wider
more co-morbid population likely to receive the new medicine.
However, in view of the failure rates in phase III trials,
including withdrawals due to safety concerns, this scenario is
incomplete. If promising data after phase II were sufficient
for marketing authorization, a larger number of ineffective
or unsafe medicines - often at higher prices than current
standards - would have been approved. To our knowledge, no
adequate measures to safeguard against this have been proposed
for MAPPs.
According to the EMA report on MAPPs, adaptive pathways
seek to balance timely access for patients who are likely to
benefit most from the new medicine with the need to provide
adequate evolving information on the benefits and risks of the
new medicine itself4. Publications arising from the EMA suggest
that the EMA is of the opinion that earlier access to new
medicines is necessary and that adaptive pathways are a key
way to achieve this goal. We have concerns with this belief.
This is because the number of new medicines that have been
approved by EMA has been quite stable in recent years with no
discernible decline indicating problems in the approval process12.
Consequently, we see little need to change this. Pharmaceutical
companies should as a matter of course already be seeking
ways to optimize development cycles. Lastly, the potential to
speed up market access for new medicines when there is true
unmet medical need already exists. This includes compassionate
use programs or named patient programs7 (Baird et al., 2014).
Consequently, there should be objective and scientifically valid
justifications for new measures such as adaptive pathways to
ensure protection of patients8 (Davis et al., 2016; Hawkes, 2016a).
As a result, the current rationale for MAPPs does not appear
compelling.
The Risk-Governance Framework—How
Beneficial are MAPPs?
Earlier approval, which is already in existence, has for instance
increased the number of black-box warnings and withdrawals
in the US7 (Frank et al., 2014). In addition Prescrire, an
independent drug information journal, recently assessed 22
medicines “approved conditionally” in the EU since 2006. They
believed 27% were “not acceptable,” such as medicines without
evident benefit but with potential or real disadvantages, 28% as
having “judgment reserved,” i.e., assessments reserved until better
data becomes available, 9% as “nothing new,” 18% as “possibly
helpful” and only 18% as “offering an advantage”13. There have
12EMA Annual Report 2015. Available at URL: http://www.ema.europa.eu/docs/
en_GB/document_library/Annual_report/2016/05/WC500206482.pdf.
also been concerns with five out of the six orphan medicines
receiving marketing authorisation in 2004 (Joppi et al., 2016).
Existing ways to speed up approval for marketing
authorization (like conditional or exceptional approval) already
pose problems for conducting health technology assessments
(HTAs) and implementing measures such as valuing new
medicines based on the data presented. Earlier access means
inherently less available data at the time of approval. This
lack of information impedes assessments of the therapeutic
value of new medicines and thereby decisions on value-based
pricing, exacerbated by concerns with defining terms such
as innovation (Annemans et al., 2012). This has important
implications for ever-increasing requested prices, especially
new medicines for cancer and for orphan diseases (Cohen
and Felix, 2014; Kelly and Smith, 2014; Godman et al., 2015;
Howard et al., 2015). While up to now marketing authorization
decisions and information are generally used as the baseline
for reimbursement decisions, this position will need to be
reconsidered in the framework for HTA for new medicines
subject to the MAPPs process. This will create considerable
challenges in already resource constrained healthcare
systems.
EMA noted that adaptive licensing is already happening
within the current framework as part of conditional approvals
or initial approval as last-line treatment with clinical trials for
earlier stages of disease to be completed at a later point in time7
(Banzi et al., 2015; Cerreta, 2015). Currently, these approaches
are limited to special cases such as life-threatening or seriously
debilitating diseases3. However, there are major concerns among
payers if adaptive licensing becomes the preferred approach
in the future (Eichler et al., 2015; Davis et al., 2016; Hawkes,
2016a,b). These concerns are heightened by the opinion of
some that not only immediately life-threatening diseases have an
unmet medical need, but in the end all diseases have a “treatment
window of opportunity.” “The urgency of access to promising
treatments is independent of disease dynamics: for every year
without access, the window will shut on one annual cohort of
patients, whether the window is short or long” (Eichler et al.,
2015). This would open the possibility of adaptive pathways being
considered for all new medicines across populations. Due to the
inherent uncertainty of earlier access, greater risks to patients
are expected to arise from this uncertainty. Payers and their
advisers are concerned that this paradigm shift in the regulatory
process could result in a breach of the legislative decision
on limiting conditional approvals, confirmed in the context
of the pharmacovigilance legislation in 2010. Even if MAPPs
were limited to special cases, payers would need to actively
consider updates to the framework to optimize the managed
entry of new medicines in areas of high unmet need. This would
create considerable challenges within countries. Consequently,
earlier access even under the current legislative environment
harbors risks and should only be considered under exceptional
circumstances.
13“Adaptive licensing” or “adaptive pathways”: Deregulation under the
guise of earlier access. Available at URL: http://english.prescrire.org/Docu/
DOCSEUROPE/20151019_AdaptiveLicensing.pdf.
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Pitfalls of Post-authorisation Evidence
Generation—Ensuring Efficacy and
Effectiveness
Instigating MAPPs also means that more evidence is to be
gathered after marketing authorization. This is of concern since
it is often difficult to recruit patients for post authorization
studies7. Additional concerns with this approach have been
highlighted in a recent publication (Banzi et al., 2015). The
authors demonstrated that the obligations imposed by the EMA
for conditional approvals are typically fulfilled only with delay
and often incompletely, if ever, by pharmaceutical companies.
It has been said that ensuring the fulfillment of obligations like
post-approval evidence generation is one of the core issues to
be addressed in adaptive pathways, and that these obligations
will be legally binding. However, if there are already delays and
concerns with such schemes, it is difficult to see how this will
change especially with more medicines subject to this route.
Consequently, again we believe MAPPs should only apply to
areas where there is an agreement between all concerned parties
(including payers) that there is a true considerable unmetmedical
need that may be ameliorated without creating new problems and
that all the uncertainties with the new medicine have been fully
communicated and concerns with existing schemes addressed
(Hawkes, 2016a).
Stratification of the Use of a Medicine
Stratified medicines, especially fragmentation of populations and
better understanding of diseases, have been described as drivers
and enablers of adaptive pathways (Eichler et al., 2015). Stratified
medicine undoubtedly results in smaller treatment populations.
Due to these smaller populations, RCTs are seen by some as
unfeasible. We strongly dispute this in most situations given the
appreciable number of patients that exist across Europe within
the current definition for orphan diseases (Garattini, 2012),
and pharmaceutical research and development being planned
globally. On this scale, most potentially targeted populations
are big enough to support randomized trials as shown in a
recent study demonstrating randomisation in studies for new
medicines for orphan diseases (Picavet et al., 2013). This is
further supported by publications suggesting that a number of
medicines for orphan diseases have now reached blockbuster
status (Kesselheim et al., 2012).
Additionally, stratification promises to provide a population
where the chances of increased effectiveness in terms of reducing
the numbers needed to treat, or alternatively, increasing the
numbers needed to harm, are improved (Godman et al., 2013).
This should further improve the chances of showing clinically
relevant differences in relatively small trials.
Stratified medicine combined with better understanding of
diseases is supposed to open opportunities for extrapolation of
results from one population to another.
In this context, basket trials of patients with different diseases
harboring the same genomic aberration that is supposed to be
causative to their diseases have been exemplified as modern trial
designs fitting adaptive pathways (Redig and Janne, 2015). Payers
are wary of this especially if companies use small populations to
drive up requested prices14 (Godman et al., 2013). Even when
for example a specific cancer mutation has been shown to be
causative in some entities, response in other cancer entities
harboring the same mutation was not predictable (Hyman et al.,
2015). This clearly demonstrates the limits to the extent of
possible extrapolations during approval.
Limiting the Use of a Medicine to Specific
Patients—Prescription Control
We have explained our concern that early availability of
new, untested medicines, among the general population, which
typically exhibits greater co-morbidities and higher age than
the well-controlled population entered into phase II and III
clinical trials, may jeopardize patient safety (Joppi et al., 2013;
Malmstrom et al., 2013). In an environment where medicines
are approved for small, well defined populations early on
and evidence of their potential benefits and risks for a wider
population is to be generated after this approval, restricting the
use of these medicines is essential. This is why EMA’s report
emphasizes the need for prescription control4. However, it is left
very unclear how this is to be accomplished.
Limiting the use of medicines to approved populations is
challenging (Davis et al., 2016). Payers can limit reimbursement
for use of medicines outside approved populations; however,
enforcement of these restrictions can be difficult in a number
of European countries without specific regulations in place
(Godman et al., 2010). Any added costs and use of resources due
to unwarranted use ofmedicines outside of approved populations
will be a burden to payers especially if requested prices are higher
than current standards. Several member states also currently
do not provide a legal framework to limit doctors’ therapeutic
freedom, even if reimbursement may be excluded. However, this
is not universal.
Authorization of the use of medicines to approved
populations is not a valid reason for restricting their off-label use
where this is warranted on clinical grounds. Other mechanisms
exist, such as devolved budgets, physician education, 100%
co-payment for prescribing outside of agreed indications and
payback mechanisms. However, these can be labor-intensive and
costly to administer (Adamski et al., 2010; Godman et al., 2012a,
2014; Ferrario and Kanavos, 2013; Malmstrom et al., 2013).
EMA’s report on Adaptive Licensing acknowledges the necessity
of clear indications and we emphasize this point in this paper4.
Vague or ambiguous definitions of indications are not helpful,
e.g. when a new medicine is licensed for “patients for whom the
[standard of care] is not appropriate.”
MAPPs imply that medicines approved in limited populations
due to promising results of phase II trials are already being
further researched whilst being prescribed in clinical care. It is
important to repeat that this would further blur the boundary
between research and routine use, and that patients would need
to be informed about and accept this change (Husereau et al.,
2014). It is also important to point out that clinical trials in
14Secret des affaires, Autorisations de mise sur le marché au rabais et opacité
des essais cliniques. Available at URL: https://blogs.mediapart.fr/formindep/blog/
010415/secret-des-affaires-autorisations-de-mise-sur-le-marche-au-rabais-et-
opacite-des-essais-cliniques.
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populations for whom a medicine is already approved face
certain obstacles. Such patients, unlike volunteers in randomised
trials, may well not accept randomisation and blinding. Non-
randomized, observational trials are more vulnerable to biases
and they need to be designed even more meticulously than RCTs
to avoid false results. Even then, the validity of observational
trials is limited, compared to equally well designed, prospectively
planned, randomized trials. We would expect to see more
new medicines with unclear benefit-risk-assessments as MAPPs
progresses. Currently, it is unclear howmore data collected under
adaptive pathways can compensate the inherent flaws with such
approaches.
Implications for the Pricing of New
Medicines Including Negotiations
MAPPs aim to replace the so called “single magic moment”
of approval by progressive management (Eichler et al., 2012;
EMA15). From a payers’ point of view, theremaywell be instances
in which adaptive pathways are reasonable and necessary.
However, there are concerns that high prices eventually granted
for a targeted group of patients will be exploited when
the numbers of indications are expanded, with considerable
budgetary implications. One of the examples is ivacaftor, which
already causes concerns to payers with its high requested price
and comparatively limited patient benefits (Eichler et al., 2015;
Godman et al., 2015). We are also already seeing a number of
orphan medicines achieving “blockbuster” status as a result of
such exploitation (Kesselheim et al., 2012). Differential pricing
by indication is difficult for payers to cope with especially given
limited routine availability of patient level data among countries
and regions in Europe, MEAs difficult to administer and the
appreciable use of external reference pricing among European
countries (Adamski et al., 2010; Leopold et al., 2012; Ferrario and
Kanavos, 2013).
In a recent publication, the authors expressed the hope
that MAPPs might help to address the strain that high-priced
medicines put on healthcare systems (Eichler et al., 2016).
This can be disputed especially as the prices requested by
pharmaceutical companies for their new medicines rarely mirror
their development costs (Experts in Chronic Myeloid Leukemia,
2013). In addition, ever increasing prices are being charged for
new medicines despite only a small minority of them considered
as innovative by independent authorities (Kelly and Smith, 2014;
Godman et al., 2015; Howard et al., 2015). The majority of new
medicines are seen as similar or with marginal improvements
over existing standards (Godman et al., 2015; Prescrire Editorial,
2016). This is especially the case for new cancer medicines
despite similar development costs (Kantarjian et al., 2013).
However, cancer medicines are not an isolated case. The prices
of new medicines for hepatitis C have stimulated debates
over reimbursed prices especially where there are appreciable
differences between the costs of manufacture and requested
prices (Phelan and Cook, 2014; de Bruijn et al., 2016), especially
15Adaptive pathways to patients: report on the initial experience of the
pilot project. Available at URL: http://www.ema.europa.eu/docs/en_GB/
document_library/Report/2014/12/WC500179560.pdf.
when the latter threaten health care budgets and their viability
(Brennan and Shrank, 2014).
MEAs are an attempt to achieve risk sharing and flexible
approaches to reimbursement and are perceived as an integral
part of adaptive pathways that already involve payers. Currently,
MEAs are not legally feasible in all EU Member States.
Consequently, the need for this would result in an adjustment
of national legislations. In addition, MEAs are predominantly
in the control of pharmaceutical companies. As a result, they
control which Member States are involved as well as the different
conditions in Member States, depending on the Member State’s
power of negotiation (Ferrario and Kanavos, 2013). This leads
to a distorted market and significantly different levels of access
and affordability of new medicines for patients across Europe.
From a public health or societal perspective, this is unacceptable.
Apart from this, performance-based agreements under MEAs
bear high transaction and administrative costs and are not
easily implemented (Adamski et al., 2010; Ferrario and Kanavos,
2013, 2015). Adaptive pathways are not designed to lower these
hurdles, which further underlines the belief among payers that
they need to be low in number and limited to very special
cases. Consequently, adaptive pathways cannot be the preferred
approach for new medicines in the future.
Shifting of Research for New Medicines to
the Post-authorisation Phase—Who
Should Bear the Costs?
There also are concerns regarding who should fund any
additional costs to healthcare systems arising from higher
prices for a new medicine versus existing standards during
the conditional approval process as well as fund the data
collection process. This is because increasing the amount of
data generated post-licensing will result in a shift in costs.
In the current environment, pre-marketing clinical trials are
funded by pharmaceutical companies alone. If these costs are
shifted to payers or the public, pharmaceutical companies need
to come to an agreement with health authorities and health
insurance companies on how the increased costs to healthcare
systems will be compensated. Such costs include introducing
comprehensive IT systems where currently it is problematic to
collect comprehensive patient level data for the entire population.
Enforcement—What if it Doesn’t Work?
A central task in adaptive pathways will be to ensure that
exit strategies are in place for new medicines not fulfilling
expectations. No application should be complete without a full
description of what will happen if patients do not respond
to treatment. “No response” should be clearly defined in
terms of the hoped-for outcomes and the consequences for
all stakeholders. Revoking a marketing authorization has been
difficult in the past and we do not expect it to be any easier
in the future. This is no different for medicines approved with
a conditional approval which do not manage to proceed to
a standard approval. We have observed protests from doctors
and patients likewise, independent of whether a medicine has
been withdrawn or considered for withdrawal due to safety
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issues, lack of proven benefit or economic reasons (Raftery,
2010; Simoens et al., 2013). It has been indicated that rules
for withdrawal could be part of MEAs (Eichler et al., 2015).
In our experience, revoking a reimbursement decision can be
even more difficult than revoking a marketing authorization;
however the degree of difficulty depends on the local legal and
cultural environment. Consequently for MAPPs to be workable,
conditions for suspending marketing authorization of a new
medicine should be included as part of any adaptive licensing
process and decision. These should cover situations where there
is a worsening of the risk-benefit-balance as more data becomes
available and/ or where a company fails to generate the necessary
data within defined time frames to continue to support requested
prices. This process needs to be well-grounded in European law.
Responsibility and Liability for Uncertainty
and Possible Risk Factors
In the context of adaptive pathways, a prohibition of product
liability law suits during the initial marketing period has
been proposed (Eichler et al., 2012). We see this proposal
as unacceptable and not in line with European legislation. It
also contradicts the official position of EMA that the current
legislative framework is not to be changed. One cannot on
the one hand open the way to earlier commercialisation and
on the other hand transfer any risks arising from the new
medicine to patients and the public domain. This liability
prohibition exploits the special vulnerability of ill persons. This
is even more questionable in the context of discussions about
whether adaptively licensed products require even longer periods
of intellectual property protection6. Earlier commercialisation,
longer periods of exclusivity paired with reduced liability for
damages gravely unbalance the concept of adaptive pathways.
WAYS FORWARD/CONCLUSIONS
Managing the entry of new medicines is undoubtedly necessary
given the fact that a number of European countries are already
struggling to fund new medicines at ever increasing prices
(Malmstrom et al., 2013).
Whilst being open for constructive evaluation and dialogue on
how the process of new drug development and their introduction
can be improved, payers and their advisers have a number of
concerns regarding current MAPPs to accelerate drug approval.
This paper has aimed to describe these concerns and potential
problems that arise from a payer perspective. Potential ways
forward include developing newmodels to optimize themanaged
entry of new medicines as well as careful consideration which
new medicines are applicable for the adaptive licensing process
given existing procedures and concerns.
Suggested models for the introduction of new medicines
build on payer concerns when dabigatran was being launched
(Malmstrom et al., 2013; Permanand and Bak Pedersen, 2015).
This started with extensive activities to combat pre-launch
marketing in a number of countries. Payer concerns with
dabigatran included the potential for excessive bleeding in
elderly patients with atrial fibrillation with poor renal function,
which were echoed in the deliberations between the marketing
and medical departments of the company (Malmstrom et al.,
2013; Cohen, 2014). An additional basis for future payer
recommendations and involvement is also the constructive
dialogue with all key stakeholder groups surrounding the
development of pricing models for new medicines for orphan
diseases—The Transparent Value Framework (Godman et al.,
2015, European Commission16).
The introduction of new medicines into national health
services is a trade-off between efficacy, safety, certainty and cost.
Shifting the current balance to accelerate market access must
consider not only the potential benefits, but also the potential
harms to patients and society if a new medicine ultimately does
not perform as originally expected.
Models that have been developed for managing the
introduction of new medicines center on the three pillars
of pre-, peri- and post-launch (please see Malmstrom et al. for
further details). Pre-launch activities include horizon scanning
and budgeting activities to identify new medicines that could
have important implications for health services either in terms
of potential costs, potential concerns as seen with dabigatran,
or both. These can take place up to 3 years before potential
EMA approval (Joppi et al., 2009; Wettermark et al., 2010;
Godman et al., 2012b). Activities could also include educational
activities as well as the development of quality indicators for
use post launch. Peri-launch activities include all aspects of
valuing and funding new medicines including reimbursement
considerations as well as MEAs or risk-sharing arrangements
(Adamski et al., 2010; Ferrario and Kanavos, 2013; Paris and
Belloni, 2013). Post-launch activities include risk management
plans (RMPs) as well as monitoring the effectiveness and safety of
new medicines in routine clinical practice using electronic health
records, registries or other approaches as well as monitoring the
prescribing of medicines against agreed guidance and/ or quality
indicators (Campbell et al., 2015; Godman et al., 2016).
The current tools and procedures for the management of
new medicines would need to be further adapted and refined
to meet the requirement of MAPPs. This involves a number
of challenges including addressing the clarity of outcome
parameters used and the time-frames connected with conditional
approval and reimbursement. A redesign of the HTA process
might be necessary to mirror the changes in the lifecycle of
the products, particularly during the period of conditional
approval and in their transition to a marketing authorization
which is no longer conditional. Technologies for sophisticated
interrogation of health authority databases with patient level
data would be essential for the realization of concepts such as
MAPPs. Currently, the use of these technologies is fraught with
uncertainties and limitations.
EMA’s report indicates that a great deal of work needs to
be done to consistently ensure that any registries proposed for
the collection of clinical outcomes across countries are fit for
16Process on Corporate Social Responsibility in the Field of Pharmaceuticals
Platform on Access to Medicines in Europe Working Group on Mechanism
of Coordinated Access to Orphan Medicinal Products (MoCA-OMP) -
TRANSPARENT VALUE FRAMEWORK. Available at URL: http://ec.europa.eu/
enterprise/sectors/healthcare/files/docs/orphans_conlusions_en.pdf2012.
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purpose4. Many post-authorization drug registries are fraught
with potential biases. All too frequently data collection, data
analysis and data interpretation are in the hands of, or heavily
influenced by, the applicant. We have seen that this can lead to
potential bias compared to independent registries (Marra et al.,
2016). Consequently, requirements for balanced governance of
registries should be in place.
From the perspective of academics researching the rational
use of medicines, and from the perspective of payers and their
advisers, concerns with the key issues described in this paper
restricts the MAPPS pathway to medicines effectively addressing
high unmet medical need, where high unmet need is narrowly
defined.
It is not our intention as payers to create more barriers
to the availability of new medicines where there is unmet
medical need. However, payers need to make sure available funds
provide comprehensive and equitable healthcare in all European
countries and that one group of patients is not unfairly treated
to the detriment of others. We hope this paper will stimulate
important considerations and debates leading to developments to
allay payer’s concerns with adaptive pathways for new medicines.
AUTHOR CONTRIBUTIONS
ME, ABu, MvdG, and AS developed the concept of the paper and
produced the first draft. This was further developed by PVB, FA,
MvdC, RS, RR and BG before all authors, i.e., ME, ABu, PVB,
FA, ABy, TB, MvdC, ED, JF, KG, MvdG, JG, AH, JJ, RJ, OL, IL,
AM, VM, LM, EM, EN, GS, CS, SS, RS, AS, RR, VV-P, CS and BG
critiqued the final draft before submission.
FUNDING
There was no funding body. However, the write-up work was in
part supported by grants from the Karolinska Institutet, Sweden.
ACKNOWLEDGMENTS
The majority of the authors are employed by health authorities
or health insurance companies or are advisers to them. However,
the content of the paper and the conclusions are those of each
author and may not necessarily reflect those of the organization
that employs them.
REFERENCES
Adamski, J., Godman, B., Ofierska-Sujkowska, G., Osinska, B., Herholz,
H., Wendykowska, K., et al. (2010). Risk sharing arrangements for
pharmaceuticals: potential considerations and recommendations for European
payers. BMC Health Services Res. 10:153. doi: 10.1186/1472-6963-10-153
Annemans, L., Cleemput, I., Hulstaert, F., and Simoens, S. (2012). Comparative
effectiveness research and measuring the level of pharmaceutical innovation in
the EU. J. Comp. Effectiv. Res. 1, 19–29. doi: 10.2217/cer.11.1
Arrowsmith, J. (2011). Trial watch: phase III and submission failures: 2007-2010.
Nat. Rev. Drug Disc. 10:87. doi: 10.1038/nrd3375
Baird, L. G., Banken, R., Eichler, H. G., Kristensen, F. B., Lee, D. K., Lim, J. C., et al.
(2014). Accelerated access to innovative medicines for patients in need. Clin.
Pharmacol. Therap. 96, 559–571. doi: 10.1038/clpt.2014.145
Banzi, R., Gerardi, C., Bertele, V., and Garattini, S. (2015). Approvals of drugs with
uncertain benefit-risk profiles in Europe. Eur. J. Inter. Med. 26, 572–584. doi:
10.1016/j.ejim.2015.08.008
Brennan, T., and Shrank, W. (2014). New expensive treatments for hepatitis C
infection. JAMA 312, 593–594. doi: 10.1001/jama.2014.8897
Campbell, S. M., Godman, B., Diogene, E., Furst, J., Gustafsson, L. L., MacBride-
Stewart, S., et al. (2015). Quality indicators as a tool in improving the
introduction of new medicines. Basic Clin. Pharmacol. Toxicol. 116, 146–157.
doi: 10.1111/bcpt.12295
Cerreta, F. (2015). EMA Adaptive Pathways Pilot Presentation at STAMP.
Available at URL: http://www.ema.europa.eu/docs/en_GB/document_library/
Presentation/2015/11/WC500196727.pdf
Cohen, D. (2014). Dabigatran: how the drug company withheld important
analyses. BMJ 349:g4670. doi. 10.1136/bmj.g4670
Cohen, P., and Felix, A. (2014). Are payers treating orphan drugs differently? J.
Market Access Health Pol. 2:23513. doi: 10.3402/jmahp.v2.23513
Cortazar, P., Zhang, L., Untch, M., Mehta, K., Costantino, J. P., Wolmark, N.,
et al. (2014). Pathological complete response and long-term clinical benefit
in breast cancer: the CTNeoBC pooled analysis. Lancet 384, 164–172. doi:
10.1016/S0140-6736(13)62422-8
Davis, C., Lexchin, J., Jefferson, T., Gotzsche, P., and McKee, M. (2016). “Adaptive
pathways” to drug authorisation: adapting to industry? BMJ open. BMJ
354:i4437. doi: 10.1136/bmj.i4437
de Bruijn, W., Ibanez, C., Frisk, P., Bak Pedersen, H., Alkan, A., Vella Bonanno,
P., et al. (2016). Introduction and Utilization of High Priced HCV Medicines
across Europe; Implications for the Future. Front. Pharmacol. 7:197. doi:
10.3389/fphar.2016.00197
Eichler, H. G., Abadie, E., Breckenridge, A., Flamion, B., Gustafsson, L. L.,
Leufkens, H., et al. (2011). Bridging the efficacy-effectiveness gap: a regulator’s
perspective on addressing variability of drug response. Nat. Rev. Drug Disc. 10,
495–506. doi: 10.1038/nrd3501
Eichler, H. G., Baird, L., Barker, R., Bloechl-Daum, B., Borlum-Kristensen,
F., Brown, J., et al. (2015). From adaptive licensing to adaptive pathways:
delivering a flexible life-span approach to bring new drugs to patients. Clin.
Pharmacol. Ther. 97, 234–246. doi: 10.1002/cpt.59
Eichler, H. G., Hurts, H., Broich, K., and Rasi, G. (2016). Drug regulation
and pricing–can regulators influence affordability? New Engl. J. Med. 374,
1807–1809. doi: 10.1056/NEJMp1601294
Eichler, H. G., Oye, K., Baird, L. G., Abadie, E., Brown, J., Drum, C. L., et al. (2012).
Adaptive licensing: taking the next step in the evolution of drug approval. Clin.
Pharmacol. Ther. 91, 426–437. doi: 10.1038/clpt.2011.345
Experts in Chronic Myeloid Leukemia (2013). The price of drugs for chronic
myeloid leukemia (CML) is a reflection of the unsustainable prices of cancer
drugs: from the perspective of a large group of CML experts. Blood 121,
4439–4442. doi: 10.1182/blood-2013-03-490003
Ferrario, A., and Kanavos, P. (2013). Managed Entry Agreements for
Pharmaceuticals: The European Experience: LSE. Available at URL: http://
ec.europa.eu/enterprise/sectors/healthcare/files/docs/mea_report_en.pdf
Ferrario, A., and Kanavos, P. (2015). Dealing with uncertainty and high prices of
new medicines: a comparative analysis of the use of managed entry agreements
in Belgium, England, the Netherlands and Sweden. Soc. Sci. Med. 124, 39–47.
doi: 10.1016/j.socscimed.2014.11.003
Frank, C., Himmelstein, D. U.,Woolhandler, S., Bor, D. H.,Wolfe, S.M., Heymann,
O., et al. (2014). Era of faster FDA drug approval has also seen increased
black-box warnings andmarket withdrawals.Health Affairs 33, 1453–1459. doi:
10.1377/hlthaff.2014.0122
Garattini, S. (2012). Time to revisit the orphan drug law. Eur. J. Clin. Pharmacol.
68, 113. doi: 10.1007/s00228-011-1115-3
Godman, B., Finlayson, A. E., Cheema, P. K., Zebedin-Brandl, E., Gutierrez-
Ibarluzea, I., Jones, J., et al. (2013). Personalizing health care: feasibility
and future implications. BMC Med. 11:179. doi: 10.1186/1741-701
5-11-179
Godman, B., Joppi, R., Bennie, M., Jan, S., and Wettermark, B. (2016). “Managed
introduction of new drugs,” in Drug Utilization Research: Methods and
Applications, eds M. Wettermark et al. (Chichester: John Wiley and Sons),
210–221.
Godman, B., Malmstrom, R. E., Diogene, E., Gray, A., Jayathissa, S., Timoney,
A., et al. (2015). Are new models needed to optimize the utilization of new
Frontiers in Pharmacology | www.frontiersin.org 8 September 2016 | Volume 7 | Article 305
Ermisch et al. Payers Views Adaptive Pathways
medicines to sustain healthcare systems? Exp. Rev. Clin. Pharmacol. 8, 77–94.
doi: 10.1586/17512433.2015.990380
Godman, B., Malmstrom, R. E., Diogene, E., Jayathissa, S., McTaggart, S., Cars, T.,
et al. (2014). Dabigatran - a continuing exemplar case history demonstrating
the need for comprehensive models to optimize the utilization of new drugs.
Front. Pharmacol. 5:109. doi: 10.3389/fphar.2014.00109
Godman, B., Malmstrom, R., Bennie, M., Sakshaug, S., Burkhardt, T., Campbell, S.,
Garuoliene, K., Lonsdale, J., et al. (2012a). Prescribing restrictions - a necessary
strategy among some European countries to enhance future prescribing
efficiency?’. Rev. Health Care. 3, 5–16. doi: 10.7175/rhc.v3i1.55
Godman, B., Paterson, K., Malmstrom, R. E., Selke, G., Fagot, J. P., and Mrak, J.
(2012b). Improving the managed entry of new medicines: sharing experiences
across Europe. Exp. Rev. Pharmacoeconom. Outcomes Res. 12, 439–441. doi:
10.1586/erp.12.44
Godman, B., Shrank, W., Andersen, M., Berg, C., Bishop, I., Burkhardt, T., et al.
(2010). Policies to enhance prescribing efficiency in europe: findings and future
implications. Front. Pharmacol. 1:141. doi: 10.3389/fphar.2010.00141
Hawkes, N. (2016a). Specialists attack drug agency’s fast track approval scheme.
BMJ 353:i3060. doi: 10.1136/bmj.i3060
Hawkes, N. (2016b). German body calls for pause in European plan for fast track
drug approval. BMJ 354:i4479. doi: 10.1136/bmj.i4479
Henshall, C. S. L., Eichler, H.-G., Lemgruber, A., Longson, C., O’Rourke, B., and
Tunis, S. (2014). Understanding the role and evidence expectations of health
technology assessment and coverage/payer bodies: what are they looking for,
and how and why does this differ from what regulators require? Ther. Inn.
Regul. Sci. 48, 341–346. doi: 10.1177/2168479013512488
Howard, D. H., Bach, P., Berndt, E. R., and Conti, R. M. (2015). Pricing in the
market for anticancer drugs. J. Econ. Persp. 29, 139–162. doi: 10.1257/jep.
29.1.139
Husereau, D., Henshall, C., and Jivraj, J. (2014). Adaptive approaches to licensing,
health technology assessment, and introduction of drugs and devices. Int. J.
Technol. Assess. Health Care 30, 241–249. doi: 10.1017/S0266462314000191
Hyman, D.M., Puzanov, I., Subbiah, V., Faris, J. E., Chau, I., Blay, J. Y., et al. (2015).
Vemurafenib in multiple nonmelanoma cancers with BRAF V600 mutations.
NEJM 373, 726–736. doi: 10.1056/NEJMoa1502309
International Society of Drug Bulletins (2016). EMA’s Report on Adaptive Pathways:
Little Data and Much Ado About Nothing. Brussels: International Society of
Drug Bulletins, Medicines in Europe Forum, Nordic Cochrane Centre. 31
August Press Release. Available online at: http://english.prescrire.org/en/79/
207/46302/4983/4785/SubReportDetails.aspx
Joppi, R., Cinconze, E., Mezzalira, L., Pase, D., Poggiani, C., Rossi, E., et al. (2013).
Hospitalized patients with atrial fibrillation compared to those included in
recent trials on novel oral anticoagulants: a population-based study. Eur. J. Int.
Med. 24, 318–323. doi: 10.1016/j.ejim.2013.02.018
Joppi, R., Dematte, L.,Menti, A.M., Pase, D., Poggiani, C., andMezzalira, L. (2009).
The Italian Horizon Scanning Project. Eur. J. Clin. Pharmacol. 65, 775–781. doi:
10.1007/s00228-009-0666-z
Joppi, R., Gerardi, C., Bertele’, V., and Garattini, S. (2016). Letting post-marketing
bridge the evidence gap: the case of orphan drugs. BMJ 353:i2978. doi:
10.1136/bmj.i2978
Kantarjian, H. M., Fojo, T., Mathisen, M., and Zwelling, L. A. (2013). Cancer
drugs in the United States: Justum Pretium–the just price. J. Clin. Oncol. 31,
3600–3604. doi: 10.1200/JCO.2013.49.1845
Kaplan, W., Wirtz, V., Mantel-Teeuwisse, A., Stolk, P., Duthey, B., and Laing,
R. (2013). Priority Medicines for Europe and the World 2013 Update Report.
Available at URL: http://www.who.int/medicines/areas/priority_medicines/
MasterDocJune28_FINAL_Web.pdf?ua=1
Kelly, R. J., and Smith, T. J. (2014). Delivering maximum clinical benefit at
an affordable price: engaging stakeholders in cancer care. Lancet Oncol. 15,
e112–e118. doi: 10.1016/S1470-2045(13)70578-3
Kesselheim, A. S., Myers, J. A., Solomon, D. H., Winkelmayer, W. C., Levin,
R., and Avorn, J. (2012). The prevalence and cost of unapproved uses of
top-selling orphan drugs. PLoS ONE 7:e31894. doi: 10.1371/journal.pone.00
31894
Leopold, C., Vogler, S., Mantel-Teeuwisse, A. K., de Joncheere, K., Leufkens, H.
G., and Laing, R. (2012). Differences in external price referencing in Europe:
a descriptive overview. Health Policy 104, 50–60. doi: 10.1016/j.healthpol.2011.
09.008
Malmstrom, R. E., Godman, B. B., Diogene, E., Baumgartel, C., Bennie, M.,
Bishop, I., et al. (2013). Dabigatran - a case history demonstrating the need for
comprehensive approaches to optimize the use of new drugs. Front. Pharmacol.
4:39. doi: 10.3389/fphar.2013.00039
Mangiapane, S., and Velasco Garrido, M. (2009). Use of Surrogate end points in
HTA. GMS Health Technol. Assess. 5:Doc12. doi: 10.3205/hta000074
Marra, L. P., Araujo, V. E., Silva, T. B., Diniz, L. M., Guerra Junior, A. A., Acurcio,
F. A., et al. (2016). Clinical effectiveness and safety of analog glargine in type 1
diabetes: a systematic review and meta-analysis. Diabetes Ther. 7, 241–258. doi:
10.1007/s13300-016-0166-y
Matusewicz, W., Godman, B., Pedersen, H. B., Furst, J., Gulbinovic, J., Mack, A.,
et al. (2015). Improving the managed introduction of new medicines: sharing
experiences to aid authorities across Europe. Exp. Rev. Pharmacoeconom.
Outcomes Res. 15, 755–758. doi: 10.1586/14737167.2015.1085803
Naci, H., Lehman, R., Wouters, O. J., Goldacre, B., and Yudkin, J. S. (2015).
Rethinking the appraisal and approval of drugs for type 2 diabetes. BMJ
351:h5260. doi: 10.1136/bmj.h5260
Paris, V., and Belloni, A. (2013). Value in Pharmaceutical Pricing. OECD Health
Working Papers, No. 63: OECD Publishing. doi: 10.1787/5k43jc9v6knx-en
Permanand, G., and Bak Pedersen, H. (2015). Managing new premium-priced
medicines in Europe. J. Pharmaceut. Policy Pract. 8(Suppl. 1), 1–3. doi:
10.1186/2052-3211-8-s1-k2
Phelan, M., and Cook, C. (2014). A treatment revolution for those who can afford
it?Hepatitis C treatment: new medications, profits and patients. BMC Infect. Dis.
14 (Suppl. 6):S5. doi: 10.1186/1471-2334-14-S6-S5
Picavet, E., Cassiman, D., Hollak, C. E., Maertens, J. A., and Simoens, S. (2013).
Clinical evidence for orphanmedicinal products-a cause for concern?Orphanet
J. Rare Dis. 8, 164. doi: 10.1186/1750-1172-8-164
Prasad, V., Kim, C., Burotto, M., and Vandross, A. (2015). The strength of
association between surrogate end points and survival in oncology: a systematic
review of trial-level meta-analyses. JAMA Int. Med. 175, 1389–1398. doi:
10.1001/jamainternmed.2015.2829
Prescrire Editorial (2016). New drugs, new indications in 2015: little progress, and
threats to access to quality healthcare for all. Rev. Prescrire 36, 133–137.
Raftery, J. (2010). Multiple sclerosis risk sharing scheme: a costly failure. BMJ
340:c1672. doi: 10.1136/bmj.c1672
Redig, A. J., and Janne, P. A. (2015). Basket trials and the evolution of clinical
trial design in an era of genomic medicine. J. Clin. Oncol. 33, 975–977. doi:
10.1200/JCO.2014.59.8433
Simoens, S., Picavet, E., Dooms, M., Cassiman, D., and Morel, T. (2013). Cost-
effectiveness assessment of orphan drugs: a scientific and political conundrum.
Appl. Health Econ. Health Policy 11, 1–3. doi: 10.1007/s40258-012-0004-y
Svensson, S., Menkes, D. B., and Lexchin, J. (2013). Surrogate outcomes in
clinical trials: a cautionary tale. JAMA Int. Med. 173, 611–612. doi: 10.1001/
jamainternmed.2013.3037
Tuma, R. (2009). Progression-free survival remains debatable endpoint in cancer
trials. J. Natl. Cancer Ins. 101, 1439–1441. doi: 10.1093/jnci/djp399
Velasco Garrido, M., and Mangiapane, S. (2009). Surrogate outcomes in health
technology assessment: an international comparison. Int. J. Technol. Asses.
Health Care 25, 315–322. doi: 10.1017/S0266462309990213
Wettermark, B., Persson, M. E., Wilking, N., Kalin, M., Korkmaz, S., Hjemdahl,
P., et al. (2010). Forecasting drug utilization and expenditure in a metropolitan
health region. BMCHealth Services Res. 10:128. doi: 10.1186/1472-6963-10-128
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2016 Ermisch, Bucsics, Vella Bonanno, Arickx, Bybau, Bochenek,
van de Casteele, Diogene, Fürst, Garuoliene˙, van der Graaff, Gulbinovicˇ, Haycox,
Jones, Joppi, Laius, Langner, Martin, Markovic-Pekovic, McCullagh, Magnusson,
Nilsen, Selke, Sermet, Simoens, Sauermann, Schuurman, Ramos, Vlahovic-Palcevski,
Zara and Godman. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.
Frontiers in Pharmacology | www.frontiersin.org 9 September 2016 | Volume 7 | Article 305
